Diuretic-induced deterioration in kidney function in patients with renal disease is usually due to fluid depletion. We report a patient with membranous glomerulonephropathy treated with frusemide, whose kidney function rapidly deteriorated and who was found to have acute interstitial nephritis. We think this was probably caused by frusemide and wish to draw attention to it as a potentially reversible cause of renal impairment. In particular, it should be considered when renal failure is progressing more rapidly than expected.
Case report A 51-year-old woman who worked as a shop assistant complained of bilateral ankle swelling for three years. She had been taking diuretics intermittently, Figure 1 . Glomeruli in renal biopsy displaying mild rmesangial hypercellularity together with very early widening ofthe peripheral loop8. Inset 8how8 the subepithelial deposits (arrows) characteristic of a membranous nephropathy.
(H&Ex 160 with inset x 12500; reduced 430/1) but on presentation was on no regular medication and denied analgesic abuse. There was pitting oedema of both ankles, but no sign of cardiac failure or venous stasis. She was normotensive, blood pressure 130/75 mmHg, with plasma urea 4.6 nmol/l and creatinine 58 jmol/l, and her urine contained + albuminuria. Three months later her plasma creatinine was 88 j.mol/l, and she had albuminuria + + +, with a urinary protein excretion of 2.1 g/24 hours, and serum albumin was 38 g/l.
Renal biopsy showed an early membranous nephropathy (Figure 1 ) with subepithelial deposits (inset) correlating with granular deposits of IgG on the glomerular basement membrane. The ESR was 14 mm/hour, antinuclear factor and double-stranded DNA antibodies were negative, chest X-ray and lymphangiogram were normal.
She was given frusemide 40mg daily, and when seen as an outpatient 5 months later her renal function had deterioriated, with a serum creatinine 384 jLmol/l. The blood pressure had increased to 140/95 mmHg, there was no clinical evidence of fluid depletion, and the urine contained two white cells per high power field with no growth on culture. There was no fever, rash or eosinophilia in the peripheral blood. Renal biopsy showed a more marked membranous nephropathy, indicating progression of the lesion. The most significant change, however, was the appearance of extensive interstitial fibrosis and a diffuse chronic inflammatory cell infiltrate The Royal Society of Medicine indicating a superimposed interstitial nephritis (Figure 2 ). There was no immunofluorescence in relation to the tubules.
Discontinuation of frusemide has been followed by an improvement in renal function, with a fall in plasma creatinine to 194 gimol/l and a fall in blood pressure, but persistence of the proteinuria.
Discussion
The rapid deterioration in renal function observed in this patient was more marked than would have been expected had it been due solely to membranous glomerulopathy, which is usually slowly progressive. This provoked a search for other, possibly reversible, causes. There was no evidence of intravascular fluid volume depletion, urinary tract infection or severe hypertension, and she was not taking any drug other than frusemide. However, as the elevation of her plasma creatinine had coincided with the introduction of frusemide, a repeat renal biopsy was performed which showed that she had developed an interstitial nephritis. The degree of interstitial nephritis was grossly in excess of that which would be expected in a case of membranous nephropathy with the degree of glomerular preservation seen in our case. Furthermore, following withdrawal of the drug renal function has improved, suggesting that frusemide was the cause of the acute deterioration by inducing a second and distinct pathological change. Definite proof of a causal relationship would require frusemide rechallenge and further biopsies, which we feel is unjustified.
Several drugs, most notably methicillin, have been associated with interstitial nephritis'. The first description of interstitial nephritis associated with diuretic therapy was of 4 cases, each with preexisting glomerulonephritis2, although the reaction has also been reported in 'normal' individuals3. Thiazides are the most commonly implicated group. Only one case has been reported in which frusemide alone was given', several of the others having received combinations of drugs2'3.
The mechanism by which drugs cause this reaction is unknown, but the evidence in favour of a hypersensitivity response is circumstantial. Several cases of diuretic-associated interstitial nephritis have developed fever, rash and eosinophilia3, although these features are not invariable4, and indeed our patient did not develop them. Only in the case of methicillin, however, is there direct evidence of an immunological basis, with the demonstration of IgG and C3 in a linear pattern along the tubular basement membrane1.
Clearly, the association of interstitial nephritis with diuretic therapy is of particular importance in patients with glomerulonephritis in whom a deterioration in renal function may be erroneously attributed to the underlying condition, and a potentially reversible factor overlooked. We have informed the Committee on the Safety of Medicines and the manufacturers of frusemide. Two previous case reports have described gastric volvuli occurring in patients with a previously treated sigmoid volvulus" 2. The following is the first case of coexisting gastric and sigmoid volvulus to be reported.
Case report A 77-year-old woman of normal intelligence was admitted in August 1984 with a 5-day history of abdominal distension and colic, and 36 hours of absolute constipation.
She had had 3 previous admissions, dating from 1978, for intermittent vomiting which settled on conservative treatment. Investigations, including a barium meal, had demonstrated a large hiatus hernia containing a chronic gastric volvulus. Treatment had been with Gaviscon and a bulking agent for constipation.
On examination she was mildly dehydrated and had a tachycardia, but was normotensive and apyrexial. Bowel sounds and a succussion splash were audible in the left chest. She had lower abdominal distension, with minimal tenderness, and hyperactive bowel sounds.
An erect plain abdominal X-ray (Figure 1 ) confirmed the presence of the gastric volvulus and showed a large-bowel fluid level, consistent with a diagnosis of a concurrent sigmoid volvulus. Investigations showed a normal full blood picture with normal electrolyte values, except for a urea of 8.1 mmol/l.
The sigmoid volvulus was successfully treated by sigmoidoscopy and decompression via a flatus tube. 
